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FLOW-DUCTING UNIT WITH PUMP AND
FITTING

BACKGROUND OF THE

INVENTION

The mvention relates to a umt for a flow-ducting system
with a combined pump-drive module, the pump-drive module
comprising a drive module, and a pump module having an
impeller that can be driven by said drive module, the unit
comprising a casing having at least one 1nlet side and at least
one outlet side and a moveable shut-off device arranged
between them, a flow path between the inlet side and the
outlet side being formed 1n at least one position of the shut-off
device, and the pump module being arranged 1n the flow path
between the inlet side and the outlet side.

PCT patent publication no. WO 2009/070565 discloses a
unit of the foregoing general type. A flow-ducting unit con-
structed as pump comprises a casing having at least one inlet
and at least one outlet. An 1mpeller for delivering a fluid 1s
driven by a motor. A rotatable valve 1s arranged between the
impeller and the outlet side of the pump and has an aperture.
The valve serves, by means of the rotatably positioned aper-
ture, to channel a fluid flow 1nto various outlets or outlet ducts.
The flow-ducting unit of WO 2009/070565 has an elaborate
construction and has the further disadvantage that the flow
path has to be separated when servicing the pump. Such a
construction therefore cannot be used for many applications,
for example 1n chemical engineering.

U.S. Pat. No. 6,619,935 (=WO 01/07836) discloses a mix-
ing valve having a casing with inlets and outlets on the casing,
and controlling the connection between the 1nlets and outlets
a control element, which 1s embodied as a rotating pump
impeller, which through axial displacement controls the con-
nection between the inlets and outlets lying in different
planes. The pump impeller 1s driven by a motor via a hollow
shaft. In this mixing valve with integral pump various tlow
paths can be achieved as a function of the axially displaceable
control element. In this construction, used especially for mix-
ing valves 1n closed heating circuits, the pump 1mpeller 1s an
integral part of the control element. When servicing, the
entire arrangement has to be removed, giving rise to the
disadvantages described above.

German patent application publicationno. DE 1912 635 A
discloses a three-way mixing valve combined with a pump. In
a valve casing, dividing walls separate three chambers, of
which a middle chamber 1s embodied as pump chamber hav-
ing a valve outlet, and the other two chambers are each con-
nected to a valve mlet. A hollow cylindrical centrifugal pump
body, coupled to a drive motor and rotatably supported in the
dividing walls, 1s arranged 1n the middle chamber. This body
1s connected to the other two chambers and the passage cross
section of 1ts admission apertures can be regulated by two
externally actuated valve bodies seated on a common valve
stem. Any adjustment of the valve stem between two limait
positions of the valve bodies 1s catered for. The pump module
here always remains connected to the valve outlet.

SUMMARY OF THE INVENTION

The object of the invention 1s to provide a flow-ducting unit
of the atoredescribed general type, which has a less elaborate
construction.

Another object of the invention is to provide a flow-ducting
unit which 1s easy to service.

These and other objects are achieved in accordance with
the invention by providing a flow-ducting unit which, in at
least one further position of the shut-off device, 1s capable of
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shutting off the flow path in such a way that the shut-off
device and the unit casing form an area, which 1s separated
from the flow path and which 1s sealed off from the 1nlet side
and the outlet side, the pump-drive module being arranged or
capable of arrangement 1nside this area. In the further position
of the shut-oif device an area separated from the flow path 1s
formed by the shut-oif device, the unit casing and possibly the
pump module. The shut-oif device closes this area, sealing 1t
off completely from the inlet and outlet of the tlow path. The
pump-drive module 1s arranged partially or entirely inside
this sealed-off area. In particular the pump module 1s
arranged entirely 1inside the separated area. Consequently the
pump-drive module can be serviced without the existence of
a connection for the fluid delivered. No additional precau-
tions for diverting the flow or sealing measures need to be
taken. A unit 1s created, which 1n its performance in the
shut-off state, can be used 1n just the same way as a conven-
tional flow-ducting shut-oif unit without a pump module. The
sealing tightness can be rapidly and securely established. In
the non-shut-oif state the pump module 1s arranged directly in
the tlow path and fulfils its delivery and/or pressure-boosting
function.

In accordance with one preferred embodiment of the inven-
tion, the pump-drive module i1s arranged or fitted at least
partially 1n the shut-off device. Such an integration of the
pump-drive module 1nto the shut-off device saves installation
space. At the same time the pump-drive module 1s not only
fitted entirely or partially into the shut-off device but 1s also
embedded as an integral component into the shut-oif device.

In accordance with another embodiment of the invention,
the shut-oif device has a multi-part construction comprising
mutually spaced shut-oil device elements and the pump-drive
module 1s arranged, capable of arrangement or fitted between
the shut-off device elements.

The impeller 1s advantageously an axial or semi-axial cen-
trifugal pump 1mpeller. Such an impeller 1s particularly suit-
able for 1n-line arrangements of the 1nlet side and outlet side,
that 1s to say for arrangements in which the position of the
inlet side and outlet side of the unit according to the invention
allow 1nstallation in a pipeline running 1n a straight line.
Alternatively a radial centrifugal pump impeller 1s provided,
which on the pressure side may additionally comprise a flow-
deflecting baiftle device.

Ideally the impeller of the pump module has an entirely
shaft-less design, that 1s to say it 1s constructed without a
central shaft. The impeller vanes forming the impeller may
project into the flow path from outside. At the same time they
may be arranged spaced at an interval from one another 1n a
central area of the tlow path, so that a vane-less tlow passage
1s Tormed. Alternatively the impeller vanes may be designed
to touch one another, making the impeller more stable.

The pump-drive module suitably comprises an impeller
arranged 1n a rotor embodied as a ring, and a stator embodied
as a ring completely enclosing the rotor. A hollow, annular
rotor 1s therefore enclosed by a hollow annular stator. The
impeller vanes are suitably fastened to an inner face of the
rotor. It 1s advantageous 1if the rotor 1s a synchronous rotor
excited by permanent-magnets. The rotor ring here forms the
carrier for the impeller vanes projecting into the flow path. It
1s furthermore advantageous 1f the rotor 1s formed as an
integral part of the pump module.

Advantageous tlow conditions are atforded by an embodi-
ment 1n which the shut-off device comprises a flow passage
having a tlow cross section, which corresponds to the clear
flow cross section of the pump module, that 1s to say the flow
cross section allowing for the impeller vanes of the pump
module. For this purpose the shut-off device may be of coni-
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cal design. In particular the shut-off device comprises a flow
passage, the diameter of which towards the pump module
widens out conically to the mside diameter of the flow pas-
sage ol the pump module. The shut-off device likewise has a
flow passage, the diameter of which corresponds to the inside
diameter of the pump module, particularly the inside diameter
of the rotor ring.

In accordance with a further advantageous embodiment of
the invention, the pump-drive module 1s constructed so as to
be removable from the unit or capable of 1nsertion into the
unit when the flow path 1s shut off. The pump-drive module
may be designed for insertion into the shut-oif device. For this
purpose the pump-drive module may be equipped with guide
means, which are guided 1n corresponding mounts of the
shut-ofl device.

A variant embodiment that 1s advantageous 1n terms of the
material outlay 1s obtained 1t the pump module and/or the
drive module 1s of lamellar construction and/or 1s matched to
the dimensions of the shut-off device. In this case one end of
the pump-drive module may have a curved contour, particu-
larly a circular arc-shaped contour.

According to the invention a pipeline 1s provided as a unit
defining a flow path. A unit embodied as a fitting 1s particu-
larly advantageous. Here the shut-off device of the fitting 1s
advantageously embodied as a ball cock. A ball cock can be
brought 1nto a position shutting oif the flow path by turming
through 90 degrees, for example. Turning the ball cock
through approximately 180 degrees reverses the direction of
delivery of the pump module. The unit according to the mven-
tion thus allows a delivery in the opposite direction of flow
without any efficiency losses. The pump-drive module 1s 1de-
ally arranged entirely 1n the ball cock. The impeller arranged
in the pump module may be of axial, semi-axial or radial type.
A shape of the pump-drive module matched to the shut-off
device and the pump module may advantageously assume
that of a cylinder having a semi-spherical end, which can be
inserted into the ball of the ball cock.

The shut-off device 1s alternatively embodied as a slide.
This 1s advantageously designed for insertion into the unit. In
this case the pump-drive module 1s suitably arranged in the
slide. The slide here 1deally comprises an upper area, which
serves for shutting off the tlow path, and a lower area, which
accommodates the pump module. The shut-off part or the
pump module 1s situated in the flow path, depending on how
such a slide 1s positioned inside the flow-ducting unit.
According to a further vanant of the invention, the pump-
drive module has an externally accessible casing chamber
when the flow path 1s shut off.

Further fittings such as tlaps, valves, backilow preventers
or the like also fall within the scope of the mnvention.

According to the invention the unit comprises a multi-part,
in particular a two-part casing with the casing parts at least
partially enclosing the shut-off device and the pump-drive
module. A two-part casing suitably comprises casing halves
formed from two half-shells.

The shut-oif device of the unit also comprises an additional
clear passage. The unit can thereby be switched between three
positions. In addition to the shut-oil state and the state with
the pump in the flow path, the state with a completely clear
passage 1s thereby also provided. Here the arrangement 1s
designed so that with the pump-drive module removed the
unit can be switched between a shut-off flow path and a
completely clear flow path. Locking means are suitably pro-
vided, which prevent the unit being accidentally switched
into a wrong position when the pump-drive module 1is
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removed. According to the invention the shut-oif device also
continuously opens a passage cross section of the tlow path 1n
the manner of a valve body.

I desired, multiple, possibly different units according to
the invention may be combined with one another 1n order to
construct a flow-ducting system. For this purpose the units

according to the mvention are constructed for connection to
one another.

The construction of the shut-off device according to the
invention with the mtegral pump atfords new tluid handling
control strategies. In such a strategy a regulating device regu-
lates and/or controls the position of the shut-oif device and the
operating behavior of the pump-drive module. A rapid and
ellicient closure of the fitting combined with a smooth adjust-
ment of the flmd flow by the pump affords advantages in
sensitive processes.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will be described 1n further detail hereinatter
with reference to illustrative embodiments depicted in the
accompanying drawing figures, 1n which:

FIGS. 1a and 15 show a unit according to the invention

having a ball cock with opened flow path;
FIGS. 2a and 26 show the unit of FIG. 1 with the tlow path

shut off;
FIG. 3 shows the unit of FIG. 1 with the tlow path shut off

and the pump-drive module removed;

FIG. 4 shows 1individual components of the unit;

FIGS. 5a through 54 show a unit according to the invention
having a shut-oif device designed as a slide, with pump drive
module, and

FIG. 6 shows a further unit according to the mvention
having a pump module equipped with a radial impeller.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

FIG. 1a shows a perspective view of a flow path-defining
unit 1 according to the invention for a tlow-ducting system.
FIG. 15 shows a section through the same unit 1. The unit 1
comprises a casing 2 having casing halves 3, 4. The unit 1 has
an 1nlet side 5 and an outlet side 6. The umit 1 comprises a
flange 7 on the inlet side and a flange 8 on the outlet side. A
shut-oif device 10 1n the form of a ball cock 1s arranged nside
the unit casing 2. The shut-oif device 10 1s rotatably arranged
in the umt casing 2. Manually or powered by a drive, the
shut-oif device 10 can be rotated into various positions by
means of an actuating or positioning means (not shown). For
reasons ol clarity an optional monitoring, regulating and/or
control device, 1ts power supply and a power supply of the
pump-drive module 11 are also not represented. In the opened
state shown the unit 1 opens a flow path 9 between the nlet
side 5 and the outlet side 6 1dentified by an arrow. According,
to the invention the umt 1 comprises a combined pump-drive
module 11, the pump-drive module 11 being arranged 1n an
area, which in another position of the shut-off device 10 can
be separated from the flow path 9 and which 1s sealed off from
the inlet side 5 and the outlet side 6. A pump module 12 1s
integrally connected to an annular rotor 16 having permanent
magnets 17. The rotor 16 interacts with an annular stator 18
having a stator winding 19. Impeller vanes 15 are arranged on
an mner face 13 of the rotor 16. The impeller vanes 15 form a
centrifugal pump 1mpeller of axial type. In the state shown
with the fitting opened the pump module 12 1s arranged 1n the
flow path 9 between the 1nlet side 5 and the outlet side 6. The
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impeller 1s of shaft-less design, the impeller vanes 15 touch-
ing one another 1n a central area, thereby making the arrange-
ment more stable.

FIG. 2a shows a perspective view of the same unit 1 1n a
closed state. FIG. 26 shows a section through the unit. The
shut-oil device 10 1n the form of a ball cock 1s turned by
approximately 90 degrees compared to FIGS. 1a, 15. In this
turther position the unit 1 shuts off the flow path 9 in such a
way that an area 20 separated from the tlow path 9 1s formed
by the shut-oif device 10 and the unit casing 2. This area 20 1s
sealed off both from the 1nlet side S and from the outlet side 6.
In this position of the shut-oif device 10 no connection of any
kind exists from the inlet side 5 or the outlet side 6 to the
pump-drive module 11, which 1s thereby separated from the
pumped fluid. The pump-drive module 11 1s arranged entirely
in the shut-off device 10. In addition the pump-drive module
11 1s designed for removal from and 1nsertion into the shut-off
device 10. When servicing, the pump-drive module 11 can
thereby easily be removed from the shut-oil device 10 and
serviced. No additional precautions to divert the flow or addi-
tional sealing measures need to be taken.

FIG. 3 now shows the same unit 1 with the flow path shut
off and the pump-drive module 11 removed. The unit 1 1s
shown with only one casing half 4. The pump-drive module
11 15 of lamellar design. It comprises an upper area 21 and a
lower area 22. A pump module 12 1s arranged 1in the lower area
22. The pump-drive module 11 comprises a hollow, annular
rotor 16, hereinafter also referred to as a rotor ring, which 1s
enclosed by a hollow, annular stator 18, hereinafter also
referred to as a stator ring. A synchronous rotor excited by
permanent-magnets, for example, 1s suitable as rotor 16. The
rotor 16 1s supported 1n the stator ring 18. The inside diameter
of the rotor 16 1s the same diameter as the flow passage of the
shut-oil device 10. The inner face 13 of the rotor ring 16 1s
matched in its material and design to the iner face of the
passage ol the ball cock. There are no impairments of any
kind to the flow path when the pump-drive module 11 1s
inserted into the unit 1. The lower area 22 of the pump-drive
module 11 1s matched to the dimensions of the shut-off device
10 and has a semi-circular contour. Not show here are guide
means on the pump-drive module, which serve for insertion
of the latter into the shut-off device 10. For this purpose the
shut-off device 10 may comprise corresponding guide
mounts, likewise not shown here.

FIG. 4 shows the flow-ducting unit 1 with 1ts 1individual
components. Here the unit 1 with its shut-oif device 10 1n the
form of a ball cock 1s surrounded by a multipart casing, the
casing parts ol which, 1n this instance casing halves 3, 4 with
flanges 7, 8, enclose the shut-off device 10 and the pump-
drive module 11. The pump module 12 can be removed,
together with the annular rotor 16, from the annular stator 18.

FIGS. 8a, 3b, 5¢, 53d show an alternative development of a
unit 1 according to the ivention, 1n which a shut-off device
10" 1n the form of a slide 1s used. Here FIG. 5a shows a
perspective view of the unit 1, FIG. 55 shows a half of the unait
1 with the flow path shut oft, FIG. S¢ shows a section through
the unit 1 with the flow path shut off and FIG. 54 shows a
section through the unit 1 with the flow path opened. As can
best be seen from FIG. 5b, the slide comprises an upper area
21, which serves for shutting off the flow path by means of the
shut-off device 10', and a lower area 22, which accommodates
the pump module 12 including the rotor ring 16. The unit 1
has a positioning means 25, which serves for positioning the
slide 1nside the unmit 1. The upper shut-oit area 21 or the pump
module 12 1s situated 1n a tlow path 9, depending on how the
slide 1s positioned inside the unit 1 according to the invention.
With the flow path 9 shut off, the pump-drive module 11 with
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the pump module 12 including the rotor ring 16 1s arranged 1n
an area 20, drawn 1n by broken lines 1 FIG. 5¢ and separated
from the flow path 9, and by way of an externally accessible
casing chamber (not shown here) of the unit 1 1s readily
accessible for servicing.

FIG. 6 shows a section through a further unit 1 according to
the invention, having a pump-drive module 11' equipped with
a radial impeller 14. The unit 1 comprises two casing halves
3, 4 with flanges 7, 8. A tlow path 9 represented by an arrow
1s formed between an inlet side 5 and an outlet side 6. The
casing halves 3, 4 enclose a shut-oif device 10 1n the form of
a ball cock. A pump-drive module 11' 1s arranged entirely
inside the shut-off device 10. The pump-drive module 11°
comprises a radial centrifugal pump 1mpeller 14, which 1s
driven by means of a shaft 24. Fastened on the shait 24 1s a
rotor 16 with permanent magnets 17, which interacts with a
stator 18 having a fixed stator winding 19. The shait 24 1s
supported by means of abearing 26, in this case a ball bearing,
so that 1t can rotate 1n relation to the stator 18. In the opened
state shown a flow path 9, which 1s led via the centrifugal
pump 1mpeller 14 and a baille and/or deflecting device 28, 1s
formed between the 1nlet side 5 and the outlet side 6. Through
a manual or motorised rotational movement, the ball cock can
be turned through approximately 90 degrees, so that the flow
path 9 15 shut off, in such a way that the pump-drive module
11'1s arranged completely 1nside an area which 1s formed by
the shut-off device 10 and the unit casing 2 and separated
from the flow path 9, and which 1s sealed off from the inlet
side 5 and the outlet side 6.

The illustrative embodiments described in FIGS. 1 to 6
cach have an inlet side and an outlet side, thereby defining a
flow path. Units having multiple inlet and/or outlet sides
defining multiple tlow paths also lie within the scope of the
invention. The invention likewise provides for a unit having
an additional clear passage 1n the shut-off device. The unit can
thereby be switched between three positions. In addition to
the shut-ofl state and the state with the pump module 1n the
flow path, there 1s then a state with a completely clear pas-
sage. In this case the arrangement 1s designed so that with
pump-drive module removed the unit can be switched
between a shut-off flow passage and completely clear flow
passage. Locking means 1n this case prevent the component
being accidentally switched to a wrong position when the
pump-drive module 1s removed.

The foregoing description and examples have been set
forth merely to 1llustrate the invention and are not intended to
be limiting. Since modifications of the described imbodi-
ments incorporating the spirit and substance of the invention
may occur to persons skilled 1n the art, the invention should be
construed broadly to include all variations within the scope of
the appended claims and equivalents thereof.

The mvention claimed 1s:

1. A unit for a flow-ducting system with a pump-drive
module, the pump-drive module comprising a drive module,
and a pump module having an impeller that can be driven by
said drive module, the unit comprising a casing having an
inlet side and an outlet side and a moveable shut-off device
arranged between them, a flow path between the inlet side and
the outlet side being formed in at least one position of the
shut-oif device, and the pump module being arranged 1n the
flow path between the inlet side and the outlet side, wherein
the unit, in at least one further position of the shut-oif device,
shuts oif the flow path 1n such a way that the shut-oif device
and the unit casing form an area, which 1s separated from the
flow path and which 1s sealed off from the inlet side and the
outlet side, and the pump-drive module including the impeller
1s arranged inside this sealed off area.
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2. The umit according to claim 1, wherein the pump-drive
module 1s arranged 1n the shut-off device.

3. The unit according to claim 1, wherein the shut-off
device has a multi-part construction comprising mutually
spaced shut-oil device elements and the pump-drive module
1s arranged between the shut-off device elements.

4. The unit according to claim 1, wherein the impeller 1s an
axial or semi-axial centrifugal pump impeller.

5. The unit according to claim 1, wherein the impeller 1s a
radial impeller.

6. The unit according to claim 1, wherein the impeller 1s a
shaft-less impeller.

7. The umit according to claim 1, wherein the pump-drive
module comprises an impeller arranged 1n a rotor constructed
as aring, and a stator constructed as a ring completely enclos-
ing the rotor.

8. The unit according to claim 7, wherein the rotor 1s a
synchronous rotor excited by permanent-magnets.

9. The unit according to claim 7, wherein the shut-off
device comprises a tlow passage having a diameter which
corresponds to an inside diameter of the rotor ring.

10. The unit according to claim 1, wherein the pump-drive

module 1s removable from the unit or insertable 1into the unait
when the tlow path 1s shut off.
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11. The unit according to claim 1, wherein the pump mod-
ule or the drive module has a lamellar construction.

12. The unit according to claim 1, wherein the pump mod-
ule or the drive module 1s matched to the dimensions of the
shut-off device.

13. The umt according to claim 1, wherein the unit 1s
constructed as a fitting.

14. The unit according to claim 13, wherein the shut-off
device 1s constructed as a ball cock.

15. The unit according to claim 13, wherein the shut-off
device 1s constructed as a slide.

16. The unit according to claim 1, wherein said unit com-
prises a multi-part casing comprising casing parts which at
least partially enclose the shut-oif device and the pump-drive
module.

17. A method of operating the umit according to claim 1,
comprising the act of:

moving the moveable shut-oif device between the one

position and the at least one further position to alter flow
in the flow path between the inlet side and the outlet side
through the pump-drive module.
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